Philadelphia chromosome-like acute lymphoblastic leukemia: A review of the genetic basis, clinical features, and therapeutic options.
Philadelphia chromosome-like acute lymphoblastic leukemia (Ph-like ALL) is a recently identified high-risk subtype of B-lineage ALL (B-ALL), characterized by a gene expression profile similar to that of Philadelphia-positive (Ph+) ALL, but without the hallmark BCR-ABL1 oncoprotein. Ph-like ALL represents approximately 15% of childhood ALL and its frequency rises with age, peaking among adolescents, and young adults with B-ALL. This subtype is associated with adverse clinical features, persistence of minimal residual disease, and a poor prognosis despite modern chemotherapy regimens. While Ph-like ALL lacks the BCR-ABL1 fusion, it is characterized by a diverse spectrum of kinase fusions and cytokine receptor gene rearrangements that may be similarly amenable to molecularly targeted therapies. While survival rates for childhood ALL have drastically improved with intensive conventional chemotherapy, Ph-like ALL represents a novel paradigm of precision medicine in ALL. This review aims to provide a comprehensive review of the clinical picture and genetic basis of Ph-like ALL and to illustrate how these findings can translate into tailored targeted therapies with the hopes of improving the outcomes of Ph-like ALL patients.